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(54) HUMIDIFIER 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a humidifier, 
in which water permeability from a damp gas side to 
a dry gas side can be increased, and which can be 
used satisfactorily for humidifying a fuel cell. 

SOLUTION: In the humidifier, a large number of 
water permeable hollow fiber membranes arranged 
along a longitudinal direction of a housing, are 
housed in a housing, a moisture exchange between 
gases is performed by feeding the gases having 
different moisture contents inside and outside of 
the hollow fiber membrane, respectively, and dry gas 
having low moisture content is humidified. On the 
inner hollow fiber membrane, a structure for 
generating turbulence is provided. ON the inner wall 
of the hollow fiber membrane, the projections are 
provided. At a gas inlet to the inside the hollow 
fiber membrane, a twisting fin is provided. At the 
gas inlet to the inside the hollow fiber membrane, a 



step is provided. 
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z><nx\ Q&&m<nftmbftM<D&®&mm-rz>f5.{tfsi 

50 t^tto^* V^ftjK^^ffiO^ 
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(2) »**2ic«5«wfcj:*ttf. *&&m<Dftmm 
asiti-f-Swtds-cfra. 

(3) w*^3^«a3s?afcj:*Ltf. 

COS*. S»«#<7>*5>ffi*^JS— fcftoT^^M^) 

(4) Mf#«4fc:«5#Kfc«fc:fttf* «f^*«^rtfld— 
^)S*OA P $15 {caHgB SrR TfflSftflsSrSiiffi fc« 

IB3] (a) «P^(^5Mlgi«^^tM{l 
0T?fc3 o 

(b) ^38*81^^3.— ^o^H-e&^o 

(c) *a^«ott*ig-ca>5o 

Wix £r^T Wr E El T? fo <5 0 

(b) 04 (a) (Dx-xmmmx*foz> 0 

(c) 04 (a) (DY-YWrmmX+hZo 

[0 5] (a) ^wic^sjpaasB^ft^sjxs^s 



(8) #12001-202977 

14 

(b) *&w\£&ztomm&xmm&thz*&&m<Dft 

(c) *»Mfc«5*p»««-ettffl*^5l'S*«ort 

10 [0 7] *»WK«SJpfi*«t?«ffl$iL«^*«tS: 

[08] m&<D*&&m%mi<^i)mmw:&7FirWrmm 

[»#©R9!] 

2 jps^fi mmmmmiwMmw) 

2 1 ^^K^v?^— ^ 

2 1a s^VJl/t? 
2 1 b 

20 2 1 c. KITSAP 

2 i Cout ins^BEttin 

2 1 d in ^^^fJ^ScAP 

2id out *7j?*mmu 

2 2 -ffifiij^lfi^ 

2 2a ^^^f^fflP 

22a' rt«|5«£K 

2 2b f£«S«AP 

22b' ft$$M& 

2 3 fiUttfliaes 

30 2 3 a t7^AP 
2 3a' AAjte 

2 3b Anffl^sifflq 

23b' f*9gftftSg 

3 1a 

4 1a JSstL7>f > 

5 1a I£MpJ5 
HF, 3 1, 4 1, 5 1. 



[08] 



100 



( 9 ) 



#H§2 001-202977 



[mi ] 





( 10 ) 



t&ffl 2001-20297 



IH4] [15] 




im7] 




7id c+^feaifA-w 



( 11 ) 



4#Bf 2001-202977 



(72)5SK# «*« F * — 3L055 AA10 BA01 DA05 

^aEm^PTferfT^* lT!4#lf tfcifc^ 4D006 GA41 HA02 JA02A JA02Z 

tt^fflSWW^^frt JA30A JA70A MA01 MB02 

(72) Km mm mbo4 pbss pcso 

#3i»»3te rfJ 1T14S1§ WzC^ 5H026 AA06 

lt*fflS^W5£ST^5 5H027 AA06 BA08 



